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(54) c^^gco^Si] ifHiffl7;^5-'i7A^^^j:r;-eoffig:;?fe 

(57) imm 

B^H£t;t^c7)«;J)^2 0 0ffl/mm2 tilTT. 

(C. -^H-T'O. 0 5-^0. 3fifi%<7)Na. Sr. S 
b.Ca.Te. Ba. Li.K. Bi.P.As. S 
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Si : 1. 2%mT. 

Fe : 1. 5%aT. 

Cu : 0. 5 0%&.T. 

Mn : 1 . 5%UT, 

Mg : 2. 0~8. 0%. 

Cr : 0. 3 5%JaT. 

Zn : 0. 50%. 

T i : 0. 2 0%OT. fcilX 

?sss : A 1 is i:w^mmm^ (i>m.'o . fioifasfflt' 

•1.©:*:®*^ 0 M mJJLhT-jfe i.B^Bai%«7)<lia*i 2 0 0 fl 
Wc^m ) *^ 5 . 0 JjLhT'J) & fstiitJjOfliSc** 1 0 0 ll/ 

S i : 0. 2^-1 . 5%. 

Fe : 1. 5%OT. 

Cu : 0. 5 0%OT. 

Mn : 1. 5%tlT. 

Mg : 0. 2'-l . 5%. 

C r : 0. 3 5%OT. 

Zn : 0. 5 0%131T. 

Ti : 0. 20%aT. i6XX/ 

^^fl;J?^'4 0 /;£ mJ3Lb-CJ)^StBftOfflS:;&^2 0 Offl 

fiw^s ) 5 . 0 i^xtTh h ^^)mi<nmmf' i o o <i/ 

S i : 1 . 2%iHT. 
Fe : 1 . 5%JilT. 
Cu : 3. 0%&.T. 
Mn : 1 . 5%likT. 
Mg ; 0. 2 — 3. 0%. 
Cr : 0. S5%\:XY. 
Zn : 1 . 0—8. 0%, 
Ti : 0. 2 0%131T, fcJ;^ 

0 u ml:XtX'h h ik^^<r>'mLifi 2 0 0 11 

^/jNg ) *^ 5 . 0 tLiiT$> h^^^cnrnm^ioom/ 



le^Sit^tCN a. Sr. Sb. Ca. Te. Ba, L 
i, K, Bi, P, As, SecOot.c7)iaj^JLh5:, ^ 
tf-T'O. 0 0 5-0. 3afi%aSJp-rSC:i:5:^i:-r 

[000 13 

[^HJcOSf *5&HJi±. Mm. flSflfi. Sift 

[0002 ] 

ajfflr;l'S-'^A^&i: LXli, J I ST-^^$ixS 5 
ooo#m. 6 000#m, 7 0 0 0#^O-^^AiJn^> 

<7)^V!i(r>±mi:i&<ntx\,^h , ^<ntz^, zti(i>co 
iz^-5^tLxmm^tix\>-^hm^mTh^. z<7>zt 

•yrm(m$i(om^vv^ ^^/i-m^mmLxij, mitz 
i, ryp s - ^j^-^t^-^ib ti>tix v> s . 

[0003] 

[^HB*i)»i*LJ;di:-r-g>^M] ilBiKlitcraLT. T 

a. :k^'kmm&mtthiz. iK:i^^fu^-^m'rhfz 
if>. i3^tr,x, tmmmc^mim^-thztiz^*}*^ 

[00041 :^^mi, CKOi -5 ^HP^OStC^Sit/i 
[0005] 
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[0006] f 1 %Bgc iirtf . mm% 

S i : 1. 2%J31T. Fe : 1. 5%OT. Cu : 
0 . 5 0%aT. M n : 1 . 5%lilT, M g : 2 . 0~ 
8. 0%. Cr : 0. 3 5%tlT. Zn : 0. 5 0%. 
T i : 0. 2 0%OT, feJrt^aSS : A 1 feilPF^S 

T1i:firi6ltcSii:^rBTffiT'a^>ii-5.fc*:S*H 0 >umJJUi 
T-S)SatlJ!tS«OfflSI:3&<2 0 0ffl/mm2 aTX\ 

$)h^atii^<r)m:tin OOmymm^&TX'h&Zlii: 

[0007] m2^mzxtiii. mM%x\ s i : o . 

2—1 . 5%. Fe : 1. 5%OT, Cu : 0. 50% 
bXT, Mn : 1 . 5%mT, Mg : 0. 2~1 . 5%, 

Cr : 0. 3 5%lilT, Zn : 0. 5 0%lilT. Ti : 

0 . 2 o%OT. axx/^ : A 1 tixv^mr^mm 
t^h^^. K'yn^m\^\^-yV<r>^if^i,z^'nx'm-n 

mzmm.t£mmx'M.hixhm.±W}^A o ummLX-hh 

fHai!|«!l«Ofi^*S2 0 0{@/min2 J.:iTT\ 

[0008] m3fgHJ{cJ:^ltf. S i : 1 . 

2%WT, Fe : 1. 5%WT. Cu : 3. 0%tilT, 
Mn : 1 . 5%JJJIT. Mg : 0. 2~3. 0%. C r : 
0. 3 5%WF. Zn : 1. 0—8. 0%. Ti : 0. 
2 0%JJIT. fciOT^ : A 1 H J:UT^Wi&T-mm:f}' h 

^K). s.':>wtiim\i:u-/h<r>^ijmz^nx'mjjf^i,z 
mm.Ki:mmx'M.^tihWck&ii^4 o umWLX-h h saj 

ft<^flim*^'2 0 0M/'mm2 ^XTX\ g^fSfcg 
'hScOJt (^S/ft/hS) *^5. 0J-:i±T'$>.2)a^Ha!%I 
cOffljgC*n 0 Offl/mm2KJlTT$>I.C:i: ^!^SIiJ:-ri. 

[00 09] m4 5%BjcJ:ix{f, ^ 1 ^b«*»^>I|3|%hj 
^ T'CO \ ^-rtl^^co r/l-^-^ A-^^COS jt:6-}£T'J) -3 

T. mm. mm.. iii:x/^m^m^mixn-ox\z']^'yh 

'tM^-thmz. ±ieilJi^lcNa, Sr. Sb, C 
a, Te. Ba. Li, K, Bi, P. As. SeCOd 
*><7) 1 aiiLbSr , ^ffT'O. 0 0 5—0. 3Sfi%a^D 



[00 10] 

t-f. ^^mLcom^m^iz-o^^xm^h. mi^mco 

r;P5-'>A-g-:^(4, J I SXm^^tlh 5 0 0 0#i^ 

iJV^Tti. MgA^-^^lTcStL-casaD^ix, flfecOfig^ti 
WSM^Xt>*)fm}ia (0%) <OJ®^tS>S. 
[0011] Mg{±Kft<0ItiI±(c*«):S:7C^T-ib^*«, 
2. 0mM%^X'ii^cr,mkiiA^^<. -1}. 8. 0 

Jnitt, »:&ttt>fl£T'f-&. -^cotiib. Mgi{±2. 0 
-8. OSa%i:L;t. M nUM^aSrSfcfi'fb. S^^t 

*^ 1. 5Si%SrS;t&i:, F e 1 1 i. tcffi^^^m 
Lfz. 

[0012] c uti. mm(^±lz^^7imx'h^ii<. 

m-k^axx/mmLizm^iriiHTtjmx'h*) . ^ 

^lz{SiT'r?>tzif>. ±RRS: 0 . 5 %Sfit Lfz, Z n 

3iftr6l±tc:*S6^:7cST***«, 0. 5 0Sa%5• 
L;t:*5-3 T , Z n <o-^:ta<o±|5S{i 0.50 mM% t L 
[00 13] CrJi, -Z-^lZibtxma^ix. Mntm 

^itt^m^^-thTcmx'hhtfi. 0. 3 5fia%S'is 

3 5fifi:%t Ltz. S i itf F e{±. ^^ft^jg^it 

L. m&m.cr>mm^tiz^xh^*^^ Mm^t, it^^cco 

Mg2 Si.m^<OAls FeJ,^V>(4Al6 F e i: L 
i:^^{4>t)r^<, X»:SnXB#co^7-y^cOiaiiiif>l) 

mcomattzx-ox. ztL^<o^fiimimm. 

it. is»ft$ix.i.*^. sicois^^m^n. 2S*%, f 

Lf^*JoT, S i iO^^rati: 1 . 2Sa%iaT, Feco 

[ 0 0 1 4 ] T i {i. -«iizmm<!ouFBmLmit<nfz 

ih. mi.hh\>mms.<r>Btm^-^iyitxmtu-t&, z 

->r, Ti<7)-i-Wi(±0. 2 0Sa%i:-ri.. B5:|51B# 
{C^-ri)%^<7)iaafi{40. 0 00 5 — 0. 0 3*fi 
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[0015] m2^BMcr>rJl'S.-'^J>.-^^l,t, J I ST- 

m^^tih 6 0 0 o9ik<D^^x'$> 0 , If ajtttcffiixs 

:»-C'*)0*^Jd ( 0%) <r>m-^i>hh. Mgii. s i t 

;t«>. MgO*:firfi«0. 2-1. 5«S%i:Lyi, 
[0016] Sit, Mgtt hlZit-^VBt:mfS(.LX^ 

s<^±#tc^-ri.*>\ -^wfiA^'o. 2mm%ykmx' 
4^, +^*^jg*<f#^)iii', 1 . 5as%s-si. 

■fi.. L^ts&^oT, Si<O^*fi{i0. 2~1. 5SS 

[ 0 0 1 7 ] C u B#5!)^-fb2r{£Jt$-(i:. -^<7)K« 

;t ^ i: . J;t/J§«tt*i:;^ili{c<KT-r.?. . X o 

T. Cu(?5±Rg{il. OfiS%i:L./c. Fe, Mn, C 
r . Z nfe it^T i fcOV^Tti. m 1 f^BfleO^cO*^ 
i: |5l«coaiT\ -^ti-^'hM&XX'. F e : 1 . 5%a 
T, M n : 1 . 5%IJIT, C r : 0 . 3 5%OT, Z 
n : 0 . 5 0%&T. T i : 0 . 2 0%JilTi: LJt. 
[00 1 8] ^S^BJiTir/PS-T^A^^Ji, J I ST 
^$iX-|.7 0 0 0#^O-^^T'J>0. 6000#i^C5 

mza^^Xii. Z n 13 i t/M g *i£>^l7t:^ L T^JP ? 

ti. m<ofS.jf^ii^MfS.-i^X'h*)mmu < o%) coii^t 

|g35|HH(7)S i , Fe, Mn. CrtSXX/THZ 

ov>T(i. lgl^B3O-^^c7)J^-^i:|5iai0a*T\ 

S i : 1 . 2%lilT, F e : 1 . 5%J;l 
Mn : 1 . 5%lilT, C r : 0. 3 5%OT, T 
i : 0. 2 0%mTt Lfz. 

[00 19] ZnJi. MsttLlZ^t^^^m&L. ^ 

%*)ifr-{i, ^-fttc^-r* M g z nj ffl<7)^^*«f 

<=5r<^*;^ca6, +^i-=5r^jK*if#t>ix-r, -:ftr, 8. 0 

iJil. 0—8. omS.%ttfz. 
[00 20] Mgt, ZntthiZ'it^mimmLX^ 

s.<r>!^±iz^-rti>^. **43&*o. 2m&%^x' 

^:<^S7t;tf). +:JJ-^%S*if#<^ix^, 3. OS 



L3t**oT, MgO-^qg-SJiO. 2—3. OSa% 

[ 0 0 2 1 ] c uji, m}^^t^im^-t. -^^co^s. 
i:±w$ith7cmx'$>hifi. amm.t/'s. ommxiz 
tht. mmmmT-thift^ox'^xK, m^k^taxi/ 
mmittf^±mz&T-r&. ^<^fzib, cu<o^«<i 

3 . OMfi%JaTfc Lfc. ±^iH-fflfi£cO|gHrt«0^ 

[00221 *%B3#^>{i, -^^imstctJitar-raaiiBj 

^IS«±S3&*4 0 « mJJLhT'* * fiiUftOffla** 2 0 0 

/'g/J^S) *>*5. oia±fs>-s.sai%<o(isc*n oos 

»ia:tt5r^-r<7)(=j^LT, ^;Wl*>'4 0//mIJUif*)S 
fHaife<7)lISc*«2 0 0<i/min2 JiUi#ltr&*>. hh 

vxtx'h^^^^<r)mwfii 0 offl/mm^ ia±#T±-r 

tf-C1a^ritiI{cSlS^BrffiT'M'b*X&^f5*i4 0//mm 
±-C-35.S.^aj%<OfflS:S:2 0 0ffl/mm2 OT, 
fc»^fcfi>'jN@<oit (e:»c@/S>'jNS) j5^5. OtLhT 
S)^Aaj%OfflScSr 1 0 Offl/mm2 lilTtHSL^C, 

[0023] iRC, ^^mdzm-fhrjv^-^j^-k^cn 
mwimi,zr>\,yxw<^h, ±m<n¥B^^^-i xaxx/m 
■^i:^-th^^m.i'^h-fzMz\,i^ ^n^^^mm^^, 

r;P5 --^/A^^tciiv^T . ^mmiz^am-th^mmt 

Na. Sr. Sb, Ca. Te, Ba, Li. 

B i . p , As, s e <r>7m<7>oib 1 mxfk. m^m. 
mmzmn-th ^ t tm^iiz-mix-h hzt^^^L 

x'ii±^commi^t=tvr. -^T'o. ssLMx^mL 

xmw-fht. ±Micr>W)mmm-rhm^^x-tc< , m 
WffmM^i&T^^. wwi\aj^^zm!&^\iximz-tm. 
m^hhfz^i. zixt^crn^cDmia&ii'kWrX'O . o 
0 5—0. 3Sa;%i:L/c. 

[0024] :^wniiziinhr)vs.~^M.'^-^(7)^-n 

-H&X-mmL. ilit^C Na, Sr, Sb, Ga, T 
e, Ba, Li, K, Bi, P, As, SeCOd*>ia 
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tLhSr-^ffT'O. 0 0 5—0. 3Sfi%<oeffll*lT-» 
[0025] a±.cnX 0 iZ. :^^mizj: 0 . -g^co^^ 

fflfiSiSrinajtcp^-rs bthiz. mmmzn^<r)7tm^' 
mn^hztiizii-ox, mmmz^ta^h^s.'^t^ 
co^-^ xmx/m^imwt&ztti^mz^io , 

[0026] 

[*jfi(^j] mz. immkmiWmfmm-h. 
(iiM«i ) mii6B3tJ:&#ajfflr/i^s^'>A-&^<o 

mm-^vcmmh n)ic^^xmm-^ . ^ i tc^-r^t!^ 

Vih L/i. C:il^>iO*«2: 7 2 3 Ki:-5iJ-ra^HiJDgft 

2 0m/tM-<sDffai3SST-fa^ai)«JgS:m^, ifffi 
M«5r^^L/c. S«iOJ^1^{i:^2mm, -34 Om 
miOaMT-^S. ^§^,^^.7tM^^*^'i 5 0 mmft$<7)|Sii 

ffWLTt:. B:ftttti. 5 0 0 ^(^J!g;^i^f|ico»^ 
WSUl'ty^ O : «^rL. A : «f/jN, x : <r>E.&m 

<?3S^$2r, J I SA50 5 2-&ifecoJ®-^2rl OOtL 

O : BiKf. A : Li^^TO. x : mti. <0Hg^T1F«t 

-f-it^><7>ifem$'«2{CS^-r. 
[0 0 2 7] ^2*>tf>H^(i,*.:2:j:o{c. *^Hj(cj:^r 

xx/mmjLmzf&tix\.^i.ti\ im^corji^^-^j:. 

•^^Ort. -^^1 -2 1 , 1 -2 2t)J:i;^l -3 0 — 1 
-3 2{±, Bg^ffl^, ^BiHmcO'l-'i XtiXX/m^C0\^-i' 
itCfci->Tt, ^^BM(r)^t^^mtzLXK^^j:\,^tzib, M 

-2 4fcJ:tA'l -2 7~l-2 9{±, ^^Sffifc J:1/b^b 
1 - 2 3 13 J: lA' 1 - 2 5 {i^Hail!I<7)-9--f Xfe J: l/^J^ 
<?)V>ftlMC5fe^oTV^i,, gLfc, ■&^l-26{4Mgi 



(IIS6CT2 ) m2^mizj::^WitimTfi^^-''7J^-^cr) 

mmmi:tmmbMa:-$-txm.m-t^. ^sizmt^t^ 

ttt Ltz. ZtlhiTim^i 7 2 3 KT-5»S^lii3aSif^ 

2 0m/ij-coj¥mjSjK-cf»iai¥m^i&fft^, ifptmti 

^imtt:. mtt<^mmmm2mm^ -ffl4 0mmC7) 
Jfaif*. 5 0mm*$<Ol«ii>tS:«JOtU 
8 1 3 KX 3 05J-e9m^bJftS?:«ftt, -5-<?5iajK*' 
(>yii}^Lt:m. 4 5 3Kx8^ra«7)Kj$!;«iS^?f-5?"c<. 

l^zaanitttwOlr-iTtfFfiiLTt, it:fe1±<±, 5 0 0B# 

fiico^yi<.mmm<7>m^^m^(>. o : m^l, a : ^ 
X : (r>E.&mzmmLt:. wmmt. wtam 

ti<r)fmcr)m<r>WSii&mcr>^$ JISA6063 
-^^(^^S: 1 0 0 i: LX^fmrnLfc. tt::, HiXiO 

V\ ffitftHXttt LT, O : . A : Li^WO, X : 
Pitl. (OE-^X-WmLfz. ^iX(><0m^^m4lZ7f: 

[00 28] ^4*-^>H^^>*.:5rJ:otC. :^^mi,ZX6T 

ix/mmxmziSiix\^?,i}K Jt«»f«or;ps-'>A 

-^^2-2 2. 2-23, 2-25, 2-2 
8. 2-3 1, fcJ:Z/2-3 2«. fiSi^^, a^affi^^liT) 

»aJttl3J:t^fiJfjDXttco-r'<T(c^^'>Tfc'), 
^2 - 3 0{ia^Haj!R3O?^«^i±3|s^HJc7)^ft^$r>Mjt LT 

f^Xhhtzib, i^tt. B:^1±, Jfaittfeit/ffittlDXe 
<o\,^-nxizWtt,zis\,^xi>^'yX^^h. ^^2-2 1, 
2-24, 2-26, 2-2 7fcJ:JX2-2 9{i. B^oiJl 

lfcJ:L<2-2 6t4, m±^, #ajtt±>J:t/*{fJiiXtt 

l=®ilTV->l.*^', ^mi)M&<. -^^2-24, 2-2 7 

it. i¥an4fej:offt(fapxttc7)v^m«o«pttt=t^^^T 

(IIS6W3 ) |g3i%H^tcJ;^J¥aifflT;I^S-'>A-&ifeco 

0 > ^mmaxtmm^'if'oxmfsiwaimm 

ttb Ltz. ZiXhcrim^^ 7 2 3 KT-5:}i-S^fiiSD|SifS 
2 0m/'^i-OjfaiaLK-C1?&ra»ai^S:fi=l^, tfaiMff 
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(>A(.^Ltitk, 3 9 3Kx2 0^ScOB#J!iJ!ia^fi^-5 

wmmncoimcomcowtin&mco^^i:. jisa? 
0 0 3-g-^03^s: loot Lxmrnrntti. ^tz, 

[0 0 2 9] a6*>t>HB4>*>^<i:at, :*:^HfltCj;I.T 

■^■^(7)^. ^^3-2 1. 3-22, 3-24, 3-2 
6, 3-27. 3-29, 3 - 3 1 itX 3 - 3 2«, 

i>. ^^^M(o^ti-^mfzLx\>^^\>^fzib. ^mimtix 

fcJ:l/^ft(fJaxtt<7)-r-^Tlc^^-5Tv^s .-^^3-2 6 

immiiXu'mMmzumtix^^i,*^. wtsi^isj:t/m 

(fJllH4l=^-5-CV>.|.. -^3-2 3, 3-25fcJ:y^ 

3-28{l, ^BiHmcOV-i X}iXl/m^l,zii\,^Xli. * 

t^X'h&fzib. •&^3 - 2 3 {i:?l3S1f1±t={±flyxTV^S 
2 5t5<j:y3-2 8<i;®tt, iSJrfett, ffffilSfcil^fflff 

- 3 0 ii^Biiim<7)mmi:$^^m(^^f¥ ^ iiji. l t ^ i. 



iiJ:l/3-2i^mL, mmmcDO. 02-0. 7Sfi 
%{Cffi^-t€.fi«7)Na, Sr, Sb, Ca, Te, B 
a. Li, P, AsfoJ:i;^Se5r#aftS<r^{i«-&T\ 

iojBT-, ftsv>{4, A 1 t-^tit>(r>7iM<r>m-^±<r>mx' 
maLxmm$ittzUi. sf^tcj:'), j^/saaa, bshij?- 

'ff-yXmmWthmmtikLfz. C<l^><7)^«5r7 2 3K 

mm, — 214 OmmO^MT'ib'S. iftiif^, 50mm* 
$<OStiUtSr«30aiL., 7 3 3Kx3 0»£0>¥MlJ!ia 
^iiL, -etOiagA^^^kJ^LJtm, 3 9 3KX2 0^ra 
OH*5!)5!ia$:tT-5/v:. CIct) J: 5 Lxnhixfz^-^^i^z 

-^^1 -2l=ov\r{4J I SA5 0 5 2-^^, 
^2-2C-5V>-r(±J I SA6 0 6 3-^^, ^:^3-2 
130<-^T«4J I SA7 0 0 3-g^<7)J^2:, 
1 0 0 J: LTffl>rtfP«t/t, ifz. -<>:SPXffi{±, >'n*>' 
f-^2 0 0mmCOrU;^ft{flSilSrfTV\ fttfjDXtt 
t LT, O : A : L.*>*'9 , X : WtiX. COHSPg 

[0030] ^7*»f>Bfl/i>*»^rJ:^lc, ^^ajtci&M 
[003 11 

[^1] 
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> 

J 




it ^ 


^ ^ i 


^ (wt%) 






M O. 


Si 


Fe 


Cu 




Ms 


Cr 




1 1 


Al 








1-1 


0. 10 


aso 


0. 11 


0.26 


4. 6 


0. 04 


0. lb 


U. Ins 




inn 


19 




1 o 
l-c 


0.50 


0.62 


0. 08 


0.30 


4.5 


0. 05 


0, lb 


A A1 

U. Ul 


// 




70 

iU 






0.60 


0.61 


0. 11 


0.29 


4. 6 


U. Ob 


A 1 C 

u. lo 




tt 


1 f4 


Ou 




1-4 


1.1 


0.60 


O.OB 


a 31 


47 


0.06 


0. 14 


0.01 


ft 


184 


sb 




1-5 


0.43 


0. 15 


0. 10 


0.30 


4. 5 


0. 06 


0. 15 




ft 


on 
Of 


lO 




1 c 


0.49 


0.85 


0.09 


0.28 


4.6 


0. 04 


0. 13 


A AO 

0. UO 


tt 


ib^ 


79 




1-7 


0.48 


1,3 


0. 10 


0. 31 


4.8 


0.05 


0. 15 


0. 03 


t/ 


Ira 


T9 
\C 




1-8 


0.50 


0.62 


0,02 


0.30 


4.5 


0.05 


0. 14 


0.02 


// 


143 


DO 




1-9 


0.51 


0. 60 


0.25 


0.28 


4.6 


0. 06 


0. 14 


0. 01 




ICQ 

iDo 


DO 






0. 49 


0.61 


0.42 


0.29 


4.7 


0.04 


0. 15 


0. 02 


<•/ 


14b 


71 




1-1 1 
i ll 
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